Synthesis and properties of 2-azido-NAD+. A study of interaction with glutamate dehydrogenase.
A photoactive coenzyme analog of NAD+ has been synthesized by chemically coupling [32P]2-azido-AMP and NMN to produce [32P]nicotinamide 2-azidoadenosine dinucleotide (2-azido-NAD+). The utility of 2-azido-NAD+ as an effective active-site-directed photoprobe was demonstrated using bovine liver glutamate dehydrogenase as a model enzyme. In the absence of ultraviolet light, 2-azido-NAD+ is a substrate for this enzyme. Photoincorporation of probe was saturable with two different apparent dissociation constants of 10 microM and 40 microM. Protection of photoinsertion was seen with the natural substrate NAD+ with apparent dissociation constants of less than 5 microM and 25 microM. This observation may be explained on the basis of negative cooperative interaction between the subunits. The photoinsertion of 2-azido-NAD+ was increased by GTP and decreased by ADP in accordance with their known effects on NAD+ binding. When the enzyme was covalently modified by photolysis in the presence of saturating amounts of photoprobe, an approximately 40% inhibition of the enzyme activity was observed. These results demonstrate that the photoaffinity coenzyme analog has potential application as a probe to characterize NAD(+)-binding proteins and to identify the active sites of these proteins.